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(57) Abstract: Interspinous device for impeding the move- 
ments of two successive vertebrae (8, 9) of the spinal col- 
umn, characterized in that it comprises: - two pads (2a, 2b; 
11a, lib; 20a, 20b) whose internal faces (3a, 3b; 12a, 12b) 
are intended to be pressed against the lateral faces of the 
spinous processes (6, 7) of the said vertebrae (8, 9), - and 
ligaments (4, 5a, 5b, 5c, 5d; 17a, 17b, 18, 19; 23, 24) which 
connect the said pads (2a, 2b; 11a, 1 lb; 20a, 20b) to each 
other and to the said spinous processes (6, 7), so that, during 
flexion and extension movements of the spinal column with 
respect to its normal position, the pressures exerted against 
the lateral faces of the spinous processes (6, 7) by the said 
pads (2a, 2b; 1 la, 1 lb; 20a, 20b) increase as the spinal col- 
umn moves away from the said normal position. Method for 
making a pad designed for such a device. 
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Interspinous device for impeding the movements 
of two successive vertebrae , and method for making a 

pad designed for it 

The invention relates to the field of surgical implants 
5 intended to impede the coming-together of two vertebrae 
during movements of the spinal column, 

When intervertebral discs have been subject to 
considerable wear or degeneration, they may become 

10 powerless to prevent excessive coming-together of two 
successive vertebrae during flexion (forward movement) 
or extension (backward movement) of the spinal column. 
Such coming-together may have the consequence of 
crushing the spinal nerves , which is very painful for 

15 the patient. In the most serious cases, this coming- 
together may continue until the vertebrae contact one 
another during extreme - movements . 

A first known method for solving this problem consists 
20 in fastening one of the vertebrae in question to the 

other, so as to keep a space between them which is 

permanently enough. This fastening may be carried out 

by means of various devices in the form of plates. 

However, it causes a significant loss of mobility for 
25 the patient, because it prohibits any flexion or 

extension of the spinal column in the region in 

question. 

It is also known to ligature the spinous processes of 
30 the vertebrae in question by means of artificial 
ligaments. This makes it possible to retain freedom of 
movement in extension for the vertebrae while limiting 
the magnitude of the allowed flexions, to the extent of 
prohibiting contact between the front of the vertebrae. 
35 However, this does not prevent contact at the back of 
the vertebrae, although this region is where 
compression of the spinal nerves is most likely to 
occur. 
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It is also known to insert interspinous wedges between 
the spinous processes, as in document EP-A-0 392 124. 
These wedges are made of a rigid material such as PTFE, 
and thus prevent any contact between the spinous 
5 processes that they separate during extension of the 
spinal column. Preferably, they are held in place by 
artificial ligaments which pass through them and are 
wound around the spinous processes. By virtue of these 
ligaments, it is also possible to limit the magnitude 
10 of flexion movements of the spinal column in the region 
in question. 

However, the fact of having a rigid element between the 
spinous processes leads to virtual removal of the 
15 extension movements of the spinal column at that point, 
or at least to a sudden interruption of such movements 
when the processes come into contact with the wedge. 

It would be desirable to be able to use a device 
20 reproducing the normal behaviour of a vertebra-disc- 
vertebra stack (functional unit) more faithfully, where 
normally the action of blocking the movements of the 
spinal column only takes place gradually. 

25 The aim of the invention is to provide a device meeting 
this requirement. 

To this end, the subject of the invention is an 
interspinous device for impeding the movements of two 

30 successive vertebrae of the spinal column, 
characterized in that it comprises: 

two pads whose internal faces are intended to be 
pressed against the lateral faces of the spinous 
processes of the said vertebrae, 

35 - and ligaments which connect the said pads to each 
other and to the said spinous processes, so that, 
during flexion and extension movements of the spinal 
column from its normal position, the pressures exerted 
against the lateral faces of the spinous processes by 
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the said pads increase as the spinal column moves away 
from the said normal position. 

Each of the said pads may have a protuberance intended 
5 to penetrate into the interspinous space. 

Each of the said pads may consist of a tape folded over 
and sewn onto itself. 

10 Each of the said pads may consist of a solid object. 

The device may comprise a pin passing through 
transverse perforations in the said pads intended to be 
placed facing the interspinous space separating the two 
15 vertebrae, the said pin having flanges able to bear 
against the surfaces of the said pads, surfaces turned 
outwards from the spinal column. 

The said ligaments may comprise: 
20 - one ligament in the form of a tape fitting tightly 
around the pads and having free parts which, when 
tensioned, make a space having a width "d" greater than 
a distance separating the interspinous processes of the 
vertebrae, 

25 - and four ligaments which are each attached to an 
upper part or to a lower part of a pad. 

Each of the said pads may comprise: 

one longitudinal perforation connecting the upper 
30 part and the lower part of the pad, 

and two upper and lower transverse perforations 
connecting the internal face and the external face of 
the pad, 

and the device may comprise two ligaments which are 
35 each inserted in one of the said longitudinal 
perforations, one ligament which is inserted in the 
upper transverse perforations of the said pads and one 
ligament which is inserted in the lower transverse 
perforations of the said pads. 
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In each pad, the said transverse perforations can then 
intersect the said longitudinal perforation, the 
ligaments inserted in the longitudinal perforations are 
5 in the form of a tape and the said ligaments inserted 
in the transverse perforations pass through the 
ligaments inserted in the longitudinal perforations. 

Each pad may have a longitudinal perforation connecting 
10 the upper part and the lower part of the pad and a 
ligament inserted in the said longitudinal perforation, 
one end of which is free and the other end of which is 
shaped in a loop so that it can be ligatured with the 
free end of the ligament inserted in the longitudinal 
15 perforation of the other pad. 

The subject of the invention is also a method for 
making a pad for such an interspinous device, 
characterized in that said pad is made by folding back 
20 and sewing on itself a tape made of a material such as 
polyester or an elastomer. 

As will be understood, the invention consists in 
providing an interspinous device whose main elements 

25 consist of two elements pressed against the lateral 
faces of the spinous processes. They are made from a 
relatively flexible material having properties of 
compressibility and low elasticity. Polyesters and 
elastomers, or even some composites, may be used for 

30 this purpose. They may have a shape such that they 
slightly penetrate into the interspinous space at rest. 
They are held against the processes by artificial 
ligaments and are connected to each other in order to 
form an assembly: 

35 - either by the same ligaments which hold them in 
place against the spinous processes; 

or by an envelope which confines them both at some 
distance from each other and on which the processes 
rest when the device is in place; 
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or by a centring pin passing through both pads and 
passing through the interspinous space; 

or by several of these devices at the same time. 

5 The elements are pressed against the spinous processes 
such that they transmit lateral pressures to them 
equally well during flexion movements as during 
extension movements of the spinal column, and also 
during rotational movements. These pressures increase 
10 as the spinal column moves away from its normal 
position, and end up being sufficiently high to stop 
the possibility of movement before excessive coming- 
together of the vertebrae takes place. 

15 The invention will be better described with the help of 

the following appended figures: 

Figures la, lb which show a first embodiment of 

the invention, in the rest state (Figure la) and when 

placed between two vertebrae (Figure lb) ; 
20 - Figures 2a, 2b which show a second embodiment of 

the invention in the rest state, seen from the front in 

longitudinal section (Figure 2a) and in profile 

(Figure 2b) ; 

Figures 3a and 3b which show, seen in longitudinal 
25 section, the second embodiment of the invention at two 
stages of its placement; 

Figure 4 which shows, seen in longitudinal 
section, a third embodiment of the invention after its 
placement . 

30 

A first embodiment of the invention is shown in 
Figures la and lb. In the rest state (Figure la), the 
interspinous device 1 is in the form of two pads 2a, 
2b, each one having an internal face in the form of a 
35 substantially flat surface 3a, 3b intended to rest 
against the vertebrae when the wedge is put in place. 
In the example shown, each of these pads 2a, 2b is 
formed by a tape made of a material having some 
compressibility and low elasticity, such as polyester 
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or an elastomer, folded over and sewn onto itself in 
order to form a stack of a general external shape that 
is, for example, hemispherical, semi-ovoid, or similar. 
The pads 2a, 2b fit tightly within the same tape-type 
5 ligament 4 made of a material comparable to that of the 
pads 2a, 2b, and the free parts of which connect, on 
the one hand, the upper parts and, on the other hand, 
the lower parts of the pads 3a, 3b, and which leaves 
the flat surfaces 3a, 3b free. This tape 4 itself bears 

10 four ligaments 5a, 5b, 5c, 5d which are attached to it 
in the respective vicinities of the upper and lower 
parts of the pads 2a, 2b. The tape 4 is fastened to the 
pads 2a, 2b and, in the rest state, when tensioned, its 
free parts allow a space of width X M" to be made 

15 between the internal surfaces 3a, 3b of the pads 2a, 
2b. 

When the interspinous device 1 is put in place on the 
spinous processes 6, 7 of two successive upper 8 and 

20 lower 9 vertebrae, it is as shown in Figure lb. The 
device 1 is inserted between the spinous processes 6, 7 
which are separated heightwise by a length 
substantially less than M". In this way, the lower 
part of the spinous apophysis 6 of the upper vertebra 8 

25 and the upper part of the spinous apophysis 7 of the 
lower vertebra 9 tension the tape 4. This tension 
compresses and brings together the pads 2a, 2b, the 
flat internal surfaces 3a, 3b of which come into 
contact with the sides of the spinous processes 6, 7 

30 and exert pressure forces on them in the direction of 
the arrows 10, 10', 10", 10'". The placement of the' 
device 1 is completed by ligaturing ligaments 5a, 5b at 
the upper part of the spinous apophysis 6 of the upper 
vertebra 8 and ligaments 5c, 5d at the lower part of 

35 the spinous apophysis 7 of the lower vertebra 9. 



In this way, when the spinal column operates in 
extension, that is to say when the patient bends 
backwards, and when the spinous processes 6, 7 tend to 
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come close to each other, the tension exerted on the 
tape 4 at its free parts tends to increase. The effect 
of this is to gradually increase the compression of the 
pads 2a, 2b (especially at their ends) and the 
5 pressures exerted by them on the spinous processes 6, 7 
in the direction of the arrows 10, 10', 10", 10"'. The 
dimensional and mechanical characteristics of the 
various elements of the device 1 are calculated so that 
the pressures exerted by the pads 2a, 2b on the spinous 
10 processes 6, 1 end up becoming enough to stop the 
coming-together thereof before causing trauma to the 
spinal nerves passing between the processes 6, 7, as 
would occur with a healthy functional unit. 

15 On the other hand, when the spinal column operates in 
flexion, that is to say when the patient bends 
forwards, and when the spinous processes 6, 7 tend to 
move away from each other, this has the effect of 
increasing the tension exerted on the ligaments 5a, 5b, 

20 5c, 5d. This increased tension is transmitted to the 
tape 4, at its parts which are fastened to the pads 2a, 
2b. This has the effect, as in the previous case, of 
gradually increasing the compression of the pads 2a, 2b 
and the pressures exerted by them on the spinous 

25 processes 6, 7 in the direction of the arrows 10, 10', 
10", 10"'. It is necessary that, beyond a certain 
separation of the spinous processes 6, 7, these 
pressures become great enough to prevent any further 
separation which would risk causing trauma, as would 

30 occur with a healthy functional unit. The ligaments 5a, 
5b, 5c, 5d also play a role in impeding and 
interrupting the flexion movements of the spinal 
column, because of their possibilities of limited 
extension. 

35 

As a variant, each of the pads 2a, 2b may be made in 
the form of a solid object, for example made of silicon 
lined with polyester, whose faces turned towards the 
spinous processes 6, 7 may be flat (as in the previous 
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example) or may each have a protuberance slightly 
penetrating into the inter-apophysis space so that the 
coming-together movements of the spinous processes 6, 1 
can be blocked more efficiently and reliably. 

5 

The variant of the invention shown in Figures 2a , 2b, 
3a, 3b has such pads 11a, lib, made in the form of 
solid objects of approximately hemispherical or semi- 
ovoid shape. In the example shown, each of the pads 
10 11a, lib have their face 12a, 12b intended to be turned 
towards the spinous processes 6, 7 which is of flat 
shape, it being understood that the said faces 12a, 12b 
could each have a protuberance as described above. 

15 Each of the pads 11a, lib has a series of perforations 
intended to allow the passage of the various ligaments 
making it possible to, attach the pads 11a, lib to the 
spinous processes 6, 7: 

one longitudinal perforation 13a, 13b which, in 

20 the example shown, lies substantially parallel to the 
periphery of the face 14a, 14b of the pad 11a, lib 
intended to be turned away from the spinous processes 
6, 7, and connects the upper region to the lower region 
of the pad 11a, lib; 

25 - and two transverse perforations 15a, 15b; 16a, 
16b, one 15a, 15b located in the upper part of the pad 
11a, lib and the other 16a, 16b located in the lower 
part of the pad 11a, lib, which connect the internal 
faces 12a, 12b and external faces 14a, 14b of the pad 

30 11a, lib. 

In the example shown, the transverse perforations 15a, 
15b; 16a, 16b pass through the longitudinal 
perforations 13a, 13b; however, this configuration is 
35 not essential. 

Ligaments pass through the various . perforations as 
follows: 
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each of the tape-type ligaments 17a, 17b passes 
through the longitudinal perforation 13a, 13b of one of 
the pads 11a, lib; 

one and the same wire-type upper ligament 18 
5 passes through the upper transverse perforation 15a, 
15b of each of the pads 11a, lib; 

and one and the same wire-type lower ligament 19 
passes through the lower transverse perforation 16a, 
16b of each of the pads 11a, lib. 

10 

In the example shown, each wire ligament 18, 19 passes 
through the tape-type links 17a, 17b, but it must be 
understood that this arrangement is not essential, in 
particular if the transverse perforations (15a, 15b; 
15 16a, 16b) do not pass through the longitudinal 
perforations 13a, 13b. 

The interspinous device provided by the pads 11a, lib 
is implanted, as shown in Figures 3a, 3b. 

20 

First of all, the pads 11a, lib are placed against the 
spinous processes 6, 7 of two successive vertebrae, 
with the upper wire ligament 18 passing under the 
apophysis 6 of the upper vertebra, and the lower wire 
25 ligament 19 passing over the apophysis 7 of the lower 
vertebra. The wire ligaments 18, 19 are then ligatured 
around their respective processes 6, 7, as shown in 
Figure 3a. 

30 Secondly, the tape-type ligaments 17a, 17b are tied or 
fastened to each other at their two ends, as shown in 
Figure 3b: This operation finishes putting the pads 
11a, lib in compression against the processes 6, 7, and 
makes it possible for them to function in a manner 

35 comparable to that of the device 1 shown in Figures la, 
lb during flexions and extensions of the spinal column. 

Compared to the variant previously described and shown 
in Figures la, lb, this variant has the advantage of 
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not needing the interspinous ligaments to be sectioned 
for its implantation. The stability of the region 
concerned of the spinal column is thus improved. 

5 Instead of consisting of solid objects as shown, the 
pads 11a, lib could consist of tapes folded back on 
themselves, like the pads 2a, 2b. Under these 
conditions, the tape-type ligaments 17a, 17b may simply 
be fastened to the external faces 14a, 14b of the pads 
10 11a, lib without being housed in longitudinal 
perforations 13a, 13b in pads 11a, lib. Moreover, this 
configuration could also be adopted with solid pads 
11a, lib. 

15 Another variant of the invention is shown in Figure 4. 
In this variant, the interspinous device consists of 
two pads 20a, 20b, each one of which has a protuberance 
21a, 21b able to penetrate into the inter-apophysis 
space (as has been mentioned, such protuberances may be 

20 present on the pads of the other variants which have 
been described) . These pads 20a, 20b have longitudinal 
perforations 22a, 22b comparable to the longitudinal 
perforations 13a, 13b of the previous variant. Each of 
the latter encloses a wire- or tape-type ligament 23, 

25 24, one end 25, 26 of which is shaped into a loop. The 
ligaments 23, 24 are inserted into the pads 20a, 20b so 
that one 25 of the loops is placed on the lower face of 
its pad 20a, and the other 26 on the upper face of its 
pad 20b. When the interspinous device is put in place, 

30 the free end of each ligament 23, 24 is ligatured in 
the loop 25, 26 of the other ligament 24, 23. 

In this way, when the spinal column operates in 
flexion, the forces exerted by the processes 6, 7 on 
35 the ligaments 23, 24 tension the latter and they tend 
to press the pads 20a, 20b against the processes 6, 7, 
the movements of which are impeded as in the previous 
variants. When the spinal column operates in extension, 
the pads 20a, 20b tend to separate from each other 
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under the effect of the forces exerted by the processes 
6, 7 on the protuberances 21a, 21b; however, this 
separation is impeded by the forces exerted on the 
ligaments 23, 24. The latter transmit these forces to 
5 the extreme parts of the pads 20a, 20b, which tend to 
be pressed against the processes 6, 7 and therefore 
impede their coming together- Effects similar to those 
which have been described for the previous variants 
thus occur again. 

10 

In the example shown in Figure 4, the inter spinous 
device has another feature which is only optional and 
which may, likewise, be transposed to the other 
variants of the invention. Each pad 20a, 20b has a 

15 transverse perforation 27, 28 placed substantially in 
the .central region of the pad 20a, 20b. The 
perforations are intended to face the interspinous 
space after the device has been put in place and to 
face each other. A pin 29 made of a rigid or slightly 

20 deformable material, fitted at its ends with flanges 
30, 31, each one bearing against the surface of a pad 
20a, 20b turned outwards from the spinal column, passes 
through these transverse perforations 27, 28. This pin 
29 is inserted into the pads 20a, 20b before or after 

25 the interspinous device has been put in place. The 
prime function of this pin 29 is to provide proper 
centring of the pads 20a, 20b with respect to one 
another. It also makes it possible to prevent a lateral 
expansion of the pads 20a, 20b during the extension 

30 movements of the spinal column. The stresses to which 
the pads 20a, 20b are subject are then transferred to 
their ends, and this increases the pressure forces 
exerted on the processes 6, 7. 

35 As a variant, the pin 29 may consist of a protuberance 
from one of the pads 20a, 20b, penetrating into a 
transverse perforation of the other pad where it is 
held by a flange secured to the pin after its insertion 
into the other pad. 
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It must be understood that the examples which have been 
described and shown are not limiting, and that, in 
particular, it would be possible to transpose to some 
5 other variants elements which have only been described 
for a single one of them if there is no obvious 
incompatibility which would prevent it. 
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CLAIMS 

1. Interspinous device for impeding the movements of 
two successive vertebrae (8, 9) of the spinal column, 
5 characterized in that it comprises: 

two pads (2a, 2b; 11a, lib; 20a, 20b) whose 
internal faces (3a, 3b; 12a, 12b) are intended to be 
pressed against the lateral faces of the spinous 
processes (6, 7) of the said vertebrae (8, 9), 

10 - and ligaments (4, 5a, 5b, 5c, 5d; 17a, 17b, 18, 
19; 23, 24) which connect the said pads (2a, 2b; 11a, 
lib; 20a, 20b) to each other and to the said spinous 
processes (6, 7) , so that, during flexion and extension 
movements of the spinal column from its normal 

15 position, the pressures exerted against the lateral 
faces of the spinous processes (6, 7) by the said pads 
(2a, 2b; 11a, lib; 20a, 20b) increase as the spinal 
column moves away from the said normal position. 

20 2. Device according to Claim 1, characterized in that 
each of the said pads has a protuberance (21a, 21b) 
intended to penetrate into the interspinous space. 

3. Device according to Claim 1 or 2, characterized in 
25 that each of the said pads (2a, 2b) consists of a tape 

folded over and sewn onto itself. 

4. Device according to Claim 1 or 2, characterized in 
that each of the said pads (11a, lib; 20a, 20b) 

30 consists of a solid object. 

5. Device according to one of Claims 1 to 4, 
characterized in that it comprises a pin (29) passing 
through transverse perforations (27, 28) in the said 

35 pads (20a, 20b) intended to be placed facing the 
interspinous space separating the two vertebrae (8, 9), 
the said pin (29) having flanges (30, 31) able to bear 
against the surfaces of the said pads (20a, 20b) , 
surfaces turned outwards from the spinal column. 
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6. Device according to one of Claims 1 to 5, 
characterized in that the said ligaments comprise: 

one ligament (4) in the form of a tape fitting 
5 tightly around the pads (2a, 2b) and having free parts 
which , when tensioned, make a space having a width M" 
greater than a distance separating the interspinous 
processes (6, 7) of the vertebrae (8, 9), 

and four ligaments (5a, 5b, 5c, 5d) which are each 
10 attached to an upper part or to a lower part of a pad 
(2a, 2b) . 

7. Device according to one of Claims 1 to 5, 
characterized in that the said pads (11a, lib) each 
comprise: 

one longitudinal perforation (13a, 13b) connecting 
the upper part and the lower part of the pad (11a, 
lib), 

and two upper (15a, 15b) and lower (16a, 16b) 
transverse perforations connecting the internal face 
and the external face of the pad (11a, lib), 
and in that it comprises two ligaments (17a, 17b) which 
are each inserted in one of the said longitudinal 
perforations (13a, 13b), one ligament (18) which is 
inserted in the upper transverse perforations (15a, 
15b) of the said pads (11a, lib) and one ligament (19) 
which is inserted in the lower transverse perforations 
(16a, 16b) of the said pads (11a, lib) . 

30 8. Device according to Claim 7, characterized in 
that, in each pad (11a, lib), the said transverse 
perforations (15a, 15b; 16a, 16b) intersect the said 
longitudinal perforation (13a, 13b), in that the 
ligaments (17a, 17b) inserted in the longitudinal 

35 perforations (13a, 13b) are in the form of a tape and 
in that the said ligaments (18, 19) inserted in the 
transverse perforations (15a, 15b; 16a, 16b) pass 
through the ligaments (13a, 13b) inserted in the 
longitudinal perforations (13a, 13b) . 



15 



20 



25 



WO 2004/073533 



- 15 - 



PCT/IB2004/000390 



9. Device according to one of Claims 1 to 5, 
characterized in that each pad (20a f 20b) has a 
longitudinal perforation (22a, 22b) connecting the 

5 upper part and the lower part of the pad (20a f 20b) and 
a ligament (23, 24) inserted in the said longitudinal 
perforation (22a, 22b) , one end of which is free and 
the other end (25, 26) of which is shaped in a loop so 
that it can be ligatured with the free end of the 
10 ligament (23, 24) inserted in the longitudinal 
perforation (22a, 22b) of the other pad (20b, 20a) . 

10. Method for making a pad for an interspinous device 
according to claim 3 or 6, characterized in that said 

15 pad is made by folding back and sewing on itself a tape 
made of a material such as polyester or an elastomer. 
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